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ABSTRACT

Improving the Students' Use of Computers Within the Middle School
Curriculum Through a Multi-Facetted Approach of Increased
Computer Accessibility and Varied Teaching/Leaining Strategies.
White, Daniel C.. 1692: Practicum Report, Nova University, Ed. D.
Program in Early and Middle Childhood Education. Inservice
Training/Cooperative Learning/Middle School Education/Computer
Education/Curriculum

This practicum was designed to improve the efficient use, by
students and staff of a small middle school, of computers in a
problem-solving capacity in the core curriculum. This goal was
pased upon increased computer accessibility, feview of the .student
outcomes and technology curriculum and teacher training.

The writer coordinated the move of the school's computer lab from
one location to another, conducted teacher inservice training in
different aspects of technology and its application to various
subject areas, wrote grants for increased numbers of computers,
roviewed and rewrote the middle school technology curricuium,
established cooperative and peer tutoring groups within the
computer lab. -

Analysis - of the computer lab utilization records and observations by
the writer and his principal indicated that both teachers and
students increased their use of computers in the various core
curriculum classrooms. Following the teacher inservice training,
the teachers exhibited an increase of skills in the use of .2chnology.
With the changes in the computer lab and instruction, the students
displayed an increase in confidence in their technlogical skills .
Permission Statement

As a student in the Ed. D. Program in Early and Middle Childhood.
| do (X) do not ( ) give permissicn to Nova University to distribute
copies of this practicum report on reqguest from interested
individuals. It is my understanding that Nova University will not
charge for this dissemination except to cover the cost of
microfiching, handling and mailing or the matea/ﬂals.
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CHAPTER |

INTRODUCTION

Description of Work Setting and Community

A small rural school district in the Midwest is the work
setting of the writer of the practicum. The district covers parts of
three different counties, drawing most of its students from this
large country location. The district is surrounded by four large
lakes. These lakes maintain homesites valued in the hundreds of
thousands of dollars. However, sprinkled along the agrarian
countryside are a number of mobile homes and poor dirt farm
homesteads.

The city in which the school facilities are located is very
small, about six hundred residents. However. it is the largest
community within the district. The school district itself is the
largest employer in the area. A number of district's parents are
employed by small, usually non-union, automotive parts suppliers.
The annual income for most families is approximately $25,000.
However, the major financial support for the school i1s obtained from

property taxes on agricultural lands and expensive lake residences.




The school district receives no funds from the state. Thus, the
1,200 K-12 students reflect the diverse socioeconomic background
of the community.

The writer is a male. in his sixteenth year of teaching. He is
currently teaching three classes of social studies and three classes
of computers/technology. The writer has taught at all levels of the
educational spectrum and he is certified in both elementary and
secondary education. He has instructed classes ranging from an
elementary 3-4 split to high school driver education and ad.ult
education classes. He has an undergraduate degree in history and a
graduate degree in adult education. His family consists of his wife
of 19 years, who also teaches first grade, and a thirteen-year-old
son. His summers are often taken up teaching driver education in as

many as three different school districts at the same time.

Writer's Work Setting and Role

The populatibn that the writer has concern for are the 286
students in the middle school of the district, grades 6, 7 and 8. The
students who make up the writer's teaching assignment are mostly
Caucasian. A small number of Hispanics and two Black families
make up a small mirority within the middle school student body.
The lower twenty percent of the student population is unstable.
Most of this percentage has been in attendance in at least three
other schools and are ffom single-parent homes. The academic

skills of the student body ranges from gifted and talented to

14
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trainable special education students. Regardless of their ability, all
students will be involved in the writer's computer classes.

Currently, the wrnter is teaching in s fourth year at the
middle school, one of four buildings that make up the school campus.
This year, he is teaching social studies at the seventh and eighth
grade levels and instructing all middle school students in the
computer lab. The computer classes are part of an ungraded
experiential program for all students. These students will have a
“varied experience in home economics, industrial arts and fine arts,
in addition to the writer's computer class.

The practicum writer is assigned six ‘Classes per school year.
The writer's class size is about twenty six students. He teaches
from 7:30 a.m. to 2:15 p.m. The building in which the problem exists
iIs twenty years old, designed and built when 6pen classrooms were
in vogue. Therefore, each classroom has only three walls, the fourth
opens out on to a common area known as the library/media center.
The writer's social studies classes open to the common area,
however, the computer is far removed from the rest of the
classrooms. The computers are in an enclosed classroom down the
hall from the main instructional area in the old arts and crafts
location.

The writer's building is composed of 15 full-time staff
members. Most of the staff teach in a traditional teacher-centered
style classroom, with one administrator. The administrator has
shown great leadership in introducing new educational concepts,
including the use of technology. In order to provide a more

educationally sound program, the administrator must share three
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staff members from the high school. This makes the scheduling of
classes more difficult. Therefore, all special classes, such as
computers, are taught in the morning. As a résult most academics
are reserved for the afternoon. The computers are thus unused
between 11:15 a.m. to 2:15 p.m.

Within this description. the writer believes his role to be one
of great importance. The writer's main ‘objective is the promotion
and application of computers as a problem solving device. His desire
is that the computers would be utilized throughout the learning

process and the middle school core curriculum.




CHAPTER Hi

STUDY OF THE PROBLEM

Problem cription

The middle school's students had not applied skills and
knowledge of computers, including related technologies, to solve
problems in other subject areas of the school's core curriculum.
Students did not make the practical application connection between
what is being learned in their computer instruction and the benefit
of solving problems in other classes using the computer.

Often, the students felt that they were in the computer class
simply to fulfil an obligation. The students' long range view was
simply to complete the requirements of the computer class and
nothing more. Each student was assigned to his/her own computer
whenever possible. Even with their own computer, students
frequently lacked the necessary skills and self-confidence to exhibit
mastery of most operations. Confusion often arose because they
were using two different types of computers, utilizing different

commands and software programs.




The classroom teachers didn't encourage the use of the
computer because they lacked the knowledge of how they function.
Beside's, accessibility was a problem. The classroom teachers didn't
feel comfortable sending students to the lab unsupervised. The
school had a very limited number of mobile computers, therefore,
the staff didn't attempt to incorporate the computer into their study
areas. Even those who did have some knowledge and access weren't
encouraged to use the computer because of a lack of software
appropriate to their curriculum.

With convenient access to the computers, plus support and
encouragement from the classroom teacher, the students should have
been using their ability to apply technology to solve academic

problems in the core curriculum.

Problem Documentation

Evidence of this problem in hard data terms was supported by
observations, interviews, surveys, and past computer lab utilization
records. The accumulation of this data came from many different
sources and personnel on the staff of thve middle school.

The writer's middle school was designed along the open
classroom concept, thus it was quite easy to observe other staff
members and their classes. As the computer/technology ccordinator
in the building, the writer was required to take special notice of the
'problems and successes of technology-related education. Currently,
he had observed that the use of computers by the students and

teachers was very low in the core curriculum study areas. As he




entered most of the open classrooms, he noticed that the standard
use of the available computers was in the making of signs and
banners.

As part of the year-end school review of 1990-91, the writer
interviewed and discussed these observations with his principal.
His principal reminded him of his custom to "drop in" on the various
classes as part of his informal observations. The principal agreed
with the writer that a problem existed, a failure to use the
computers by students and staff within the core curriculum. His
conclusions were based on his informal "drop-in" observations.

Both the principal and writer brought their concerns before the
building's School Improvement Team. The team is made up of a
representative population of parents, teachers and the principal.
After listening to the presentation of the writer and principal, the
team decided to seek hard evidence to verify the observations. The
writer is also part of the School Improvement Team. He wrote and
distributed the instrument as directed by the team (see Appendix A).
The results are found on Table 1.

The results of the survey indicated that three of the staff
members own computers at home, but they have little experience in
using educational technology. Five staff members have had scme
training in the use of computers (workshops, inservices and
computer classes).

However, the majority of the staff felt inadequate in their use
of computers and needed more training. None of the staff has had
training or practical educational experience on the majority of the

computers used in the middle school. the Apple Macintosh

1v




Table 1

The Results of A Staff Questionnaire
Technology

Related to Educational

| have my own computer.

| believe that learning about
computers and related technology
will improve the educational
experiences for myself and my
students.

| have experienced or observed the
use of educational computer
software in the regular class-
room setting. '

| have had workshops, training, and

classes in computers and related
technology.

If yes, about how many hours of
training? Please circle the most
appropriate numbers.

a) 0-5 hours

b) 6-24 hours

c) 1-2 day workshop or seminar
d) | or more ccllege courses

| have had training on our school's
computers, the Apple Macintosh.

If yes, about how many hours of
training? Please circle the most
appropriate numbers,

a) 0-5 hours

b) 6-24 hours

c) 1-2 day workshop or seminar
d) 1 or more college courses

| RN
-~

Yes
3

Results

13

W= =20
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15
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10.

| have had training on our school's
CD-Rom.

If yes, about how many hours of
training? Please circle the most
appropriate numbers.

a) 0-5 hours

b) 6-24 hours

c) 1-2 day workshop or seminar
d) 1 or more college courses

| have had training on our school's
laser disk player.

If yes, about how many hours of
training? Please circle the most
appropriate numbers.

a) 0-5 hours

b) 6-24 hours

c) 1-2 day workshop or seminar
d) 1 or mare college courses

| have seen, or experienced, the
combined technologies mentioned
above in a multi-media educational
demonstration.

| have seen, or experienced, the use
of Hyper Card in an educational
demonstration.

| am currently using an electronic
grading system for my students’
records.

13

12

14

12
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microcomputers. Based on the results of the survey, the School
Improvement Team agreed that there is a problem with the use of
computers in the classroom and core curriculum.

The writer was the computer teacher for the building and thus
set up the computer schedule for the use of the computer lab by the
students and the various classes within the school.. When reviewing
the computer usage records from 1989-90 and 1990-91, the writer
noted that the statistics supported his belief that the problem was
real.

The writer taught three computer classes a day, sixth, seventh
and eighth grades. The average class size was about 25 students ber
class. Total instruction time thus equals 375 student instructional
hours per week (25 X 3 hours a day X 5 days a week = 375 student
instructional hours per week). When the 375 weekly student
instructional hours were multiplied by 36 weeks of the school year,
the total equaled 13,500 hours of instruction time per year. An
equal amount, 13,500 hours of computer lab time, was available for
students and class.rodm teachers to utilize as they saw fit.

In the 1990-91 schoo! year, of the 27,000 available student
hours, 13,500 were devoted to instruction. While only 675 student
hours, or only 5% of the total 13,500 hours available, weré used by
students or classroom teachers. A large portion of those hours were
used by the writer as he utilized the computers to teach academic
classes under his tutelage. Another large part was taken up Dby
fourth and fifth grade cldsses coming to the middle school for

computer instruction. (see Figure 1)

by
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27.000 Hours utilization of Computer Lab Hours

27000

24300 |18 = Before Practicum !mplementation
21600

18900

16200

13500 | 13,5000 Hours 12,825 Hours

Taotal Hours.
Availaple

Instr. Hours Unused Lab Hrs Student Hrs. Used

Hours Lab is in Use

Figure 1

Causative Analysis

Often, when a problem was described, the causes may have
been many and varied. This writer's problem statement was no
different. He believed that many different causes may have
contributed to his building's problem.

The location of the computer lab had a major impact on the
problem. The lab was not easily accessible by students and
teachers. The current location was not directly associated with the
academic classroom structure of the building. Because of the

inaccessibility of the lab, the teachers feit uncomfortable sending
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the children to the lab. The lack of supervision was a problem
perceived by the teaching staff.

According to the questionnaire, most teachers lacked training
on the computers used in their middle school building. The teachers
were unable to perform some fundamental tasks sucn as turning on
the machines and Io'ading and saving data. As a result of the
knowledge gap. the teachers displayed a lack of self-confidence and
actually exhibited a "fear" of the computer. This difficulty stood in
their way of using the computer in the core curriculum. This was
also compounded when they saw their students receiving instruction
and acquiring skills that they lacied, thus making them feel less
confident in their own abilities.

Another cause of the problem was the lack of coordinated
effort or action plan developed by the staff to integrate the
computers intc their curricuium areas. Any teacner who wished to
introduce computers and technology into their subject area did so in
a haphazard manner. Very little forethought or preparation had

proceeded the use of computers by the staff. The staff was unaware

of the capabilities and potent:ial power of
multimedia/computers/technology use in the classroom. As a
result, little time was spent in exploring their potential

possibilities.

The last contributing factor dealt directly with the students.
and the instruction they received in the computer classes. The
writer had observed that even when a student was given his/her own
computer to use, they failed to demonstrate confidence in their
technology skills. The writer observed that a lack of self-

.
¢y
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confidence in ability coincided with the lack of desire to use the
computer in the core areas. Part of this perceived lack of
confidence stemmed from the use of more than one computer and
various software programs during the instruction of certain skills.
The multiplicity of different commands often led to confusion and
lack of awareness on the students' behalf. As a result, the students
often depended heavily on the teacher for correction and direct input
into the problem solving process and refused to take responsibility

for their own learning.

Relationship of the Problem to the Literature

Some of the identified causes of the writer's problem found
some support in the professiona_] literature. One possible cause of
the writer's problem was the "fear" that is often expressed by the
teaching staff. The literature indicated that the experience of his
staff was not unusual.

Cyberphobia is a term used in the literature by Honeyman and
White (1987) to describe the anxiety felt by the teachers and their
use of computers. Their study suggested that small workshops were
not enough to expect the teachers to recover from their “fear."
According to this study, the writer's staff Was not unusual. Those
individuals who had less contact with computers had higher anxiety
levels. The authors indicated thaf at least 30 hours of contact with
the computers must be established before the anxiety levels can be

reduced.

)
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Over one third of the nation's teachers are not comfortable
using computers. However, a solid majority of these same teachers
believe that computers can make teaching more effective. These
findings are based on a study conducted by the Corporation for Public
Broadcasting (1989). The results were based on a study of 2.1
million teachers in 11,500 school districts. The Corporation for
Public Broadcasting found‘that 82% of the teachers surveyed thought
computers could improve teaching, while a small minority said that
when two students were working on the computer, it was disruptive
to the class.

As previously mentioned, the writer's students couldn't see
beyond meeting the requirements of the computer class. They failed
to comprehend the application implications in their other classes.
Again, this may have been due to many reasons, however, Wilson
(1986) tended to support the writer's assumption. Wilson (1986)
suggested that the students often viewed the computer as a subject
of study. Instead, they should have viewed it as a tool to aid them in
solving problems. The fundamental mistake was to view the
computer as the priority subject material. Many teachers and
administrators also had the same misconception. Sornetimes, even
the computer teachers presented this error in the way they
instructed and directed their own class. Wilson suggests that, with
proper use and instruction, computers should tie the core curriculum
subjects together and not divide them.

Instead of assigning one student to ane computer, Cummings
(1985) and Chatterton (1985) had to group more than one student

around a computer. The reasun was a lack of hardware available to

~
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the students. Yét, an interesting result occurred in their study.
While emphasizing the discovery and inquiry-based learning, they
discovered the students displayed a more active learning. greater
group interaction and cooperative decision making occurred among
the groups. The implications seem to support Johnson's and
Johnson's (1989) assertions that under most conditions, smiall
cooperative groups are more productive in the learning process than
individual students. As stated earlier, the writer found that placing
students and computers in a one-to-one ratio was not providing the
desired mastery.

Guse (1986) offers four questions to be answered when
planning a computer program for a building or district. Through his
questions, he suggests, without some mission or vision of what the
building or district wants to achieve with their
computer/technology program, staff and curricula problems will
result. Otto (1986) also offers suggestions before implementation
of the district plan. He goes a step further and suggests matching
goals with student outcomes. "Plan ahead" is his recommendation.
Sybouts and Stevens (1986) imply that problems arise because there
is no district-wide planning. In order to have a successful
integration of computers and technology into the core curriculum, a
coordinated effort among all levels must be established. A major
part of this plan should include staff development. As noted by thre
staff survey, the writer's staff had very little training in
computer/technology. His staff had very little coordinated action
among the 65 teachers in the district. Suppes and Fortune (1985)

suggest that a large problem in using computers in the core

o
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curriculum is a lack of planning by the school district. The district
that doesn't have a se. goal in mind. or a specific plan of how to use
the computers, frequently opens itself up to a number of probiems.
Often, hardware is purchased and given to the teachers to use
without proper instructional inservices presented. Pogrow (1985)
states that even with some planning, schocls must continue to ask
themselves, "ls the instructional use of the computer. as it is
currently used, really relevant for the future?” He believes that
word processing skills are only good in the short run. Computers are
better suited for teaching long term skills of importance such as
problem solving.

In summary, the literature suggests- that the computer used
with proper planning will benefit the learning of middle school
students. Learning has been enhanced in many core curricula areas
such as science, writing and reading if students have computers
available and teachers support their use. Along with the use of
cooperative learning and teacher inservices, students and teachers

will succeed in merging computers into the core subject areas.




CHAPTER lli

ANTICIPATED OUTCOMES AND EVALUATION INSTRUMENTS

Goals

The goal of the writer was the‘desire to have students and staff
increase the utilization of the computers in the middle school's core
curriculum classes. The students were to use the computer as a
problem-solving tool to aid them in their various subjects, while the
staff would encourage the use of computers by their students, as
well as utilize it as a teaching tool.

First goal: The students and staff will increase the utilization
of the available computers and computer lab for probiem solving in
the core curriculum.

Second goal- The accessibility of the middle schoo! computers
will be more available for student and staff use.

Third goal: There will be an increase in the present number of
available computers within the regular middie school classrooms.

Fourth goal: The middle school students will demonstrate an
increaved level of mastery of skills and stronger self-confidence

above their entry level into the computer classes.
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Fifth géal: The staff of teachers will have an increased working
knowledge of the middle school computers, an improvement in an
attitude and reduced anxieties toward using computers in their

subject areas.

Expected Qutcomes

Expected outcome for goal number one: Observations on behalt
of the principai and the writer have indicated that the primary use
of the computers was the creation of signs and banners. The use of
the computers by students as a problem solving tool in the core
curriculum, or the use of the computer as a teaching tool did not
exist. Following the implementation of the practicum, the writer
and principal planned to make five separate observations during the
implementation process using a checklist- designed by the writer
(see Appendix F). The implementation will be considered a success
if a simple majority of the statements on the checklist are observed
to be positive, on both the writer's and principal's observation
instruments.

Expected outcome for goal number two: Computer lab records
indicated that available student hours were 13,000, of which only
675 were used by teachers or students. Upon the implementation,
the number of requests by students and teachers would increase by
about 15%, or about 2,025 student hours.

Expected outcome for goal number three: The middle school had
one Apple IIGS computer set up on a cart, available to be pushed

from one room to another. This computer was used in the regular
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classrooms, not in the computer lab. Follcwing implementation, one
more computer for the school would be considered a success. for
this would be a 100% increase for the building.

Expected outcome for goal number four: Given a one on one
student to computer ratio. the student did not display mastery over
the objectives stated for the computer class. Students were always
asking questions of the instructor or their neighbor to reassure
themselves that they are doing the correct procedure. However,
following the practicum implementation, students would ask to use
the computer more often, as well as pass a student evaluation with
80% accuracy. (see Appendix B)

Expected outcome for goal number five: As discovered by the
survey, the teachers had very little, if any, experience using
computers or related technologies in the core curriculum. As a
result of the practicum implementation, all teachers would made
some lesson plans to use computers in their core subject areas and
set target dates to fulfill their commitment. In addition, this will
be declared a success if three previously inexperienced teachers, out
of fifteen, who have never brought their class to the lab before, will

allow them to utilize the facilities.

Measurement 0 Qutcomes

Measurement of expected outcome one: Since the cause was
cited by both the principal and writer through their observations,
then observations and discussions between the two individuals will

be the method of measurement. The discussions are ongoing

.
e
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informally, as weli as formal discussions during staff meetings.
Both individuals are looking for the guality of activity in the use of
computers. Therefore, to stimulate common ideas to discuss, the
writer has developed a checklist that will be used as an aid to the
observations (See Appendix F). Itis expected that a majority of the
statements on the checklist will be positive.

Measurement of expected outcome two: Computer hours are
reviewed weekly. The number of students and classes served are
added together for total student hours used. Therefore, a positive
impact of change as a result of implementation may be evident
within a short period of time. Following the three month
implementation, the writer will be able to project a possible
pattern for the balance of the year. |

Measurement of expected outcome three: The first instrument
will be the completion of action plans from all the staff. After
submission, the second ievel of measurement is how many, if any,
computers are received from the state. If the middle school
receives only one computer, it would be a success because it will be
one more that is available for student use presently.

Measurement of expected outcome four: Evaluating the mastery
skills of the students will take on the form of a post test
instrument. An example of these various tests can be found in the
appendix section (See Appendix B). These are tentative examples,
revisions might take place after the review of the computer
curriculum with the district computer coordinator. The writer's
desire is to develop an instrument that will have the student

"demonsctrate" his/her abilities. The lower learning level of factual
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recall isn't as important to the writer. Rather, the development and
measurement of problem-solving skills is his major objective.
Measurement of expected outcome five: Inservice evaluations
are included in the appendices (See Appendix C). Following each
learning experience, the staff will evaluate the learning process. A
successful inservice is one where a simple majority of the
responses on the evaluation is positive. The writer will also
informally discuss with the teachers their needs and respond
accordingly. The second half of this outcome will be evaluated
through the computer records. Plus the fact that this is a small
enough staff, the writer will be able to zero in on the needs and

desires of the staff technologically.
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CHAPTER IV

SOLUTION STRATEGY

Discussion and Evaluation of Solutions

Before discussing solution strategies, it is important to
.estate the writer's problem. The middle school's students have not
applied skills and knowledge of computers, including related
technologies, to solve problems in other subject areas of the
school's core curriculum. Students have not made the practical
application connection between what is being learned in their
computer instruction and the benefit of solving problems in otner
classes using the computer.

Reviewing the professional literature offered some possible
solutions. Some of these suggestions are applicable, while others
seemed to be impractical with regards to the writer's stated
problem.  Wilson (1986) believes that the computer !ab should
refocus its emphasis from the computer being the center of study.
The concentration should be on mini-courses of study, using

computers that will tie directly into the core curriculum.
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Johnson and Johnson (1989) have researched the most effective
ways students learn. Their conclusions were that students retained
more and learning is increased if they were organized into
coope:ative learning groups. Computers in the classroom were not
part of their study. However, Cummings (1985) and Chatterton
(1985), in two separate studies, did use computers in cooperative
groups. As stated earlier, they did find great advantages to this
learning/teaching style.

Pogrow (1985) states thai the u'se of computers in the schools
is important if proper planning is developed for their use. He
believes skills, such as word processing, are important for now,
however, very little thought of how computers will be used in the
future is taking place. Pogrow would place a greater effort on
problem-solving skills. Use of computers in developing these skills
will have a tremendous consequence for the future.

One of the possible causes of his problem that the writer has
cited is the lack of accessibility of computers to the staff and
students. Supporting this observation, Watson (1990) states if the
core curriculum is to integrate computers into the varied subject
areas, direct accessibility is essential. Watson tends to favor
individual computers within the .classtoom as opposed to the
computer lab. He realizes. however, that each school has different
monetary and hardware limitations, so he also suggests different
configurations of equipment ranging from in-room - machines,
networking and computer labs. Jacobson (1973) indicates that

schools should move from establishing computer-assisted
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instruction toward integrated computers within the general
structure of education.

Kinzie (1988) used a computer-assisted instruction program to
try and replicate previous work done on student control over the
learning process. Earlier studies suggestéd that students need to be
given some control over their learning. Kinzie used the computer and
98 eighth grade students to determine if the earlier conclusions had
any merit. Kinzie found that the students who used computers and
the computer-assisted instruction program sco-ad better on the post
test than students who had no control over their learning.

Mokros and Tinker (1987) demonstrated that by using middle
school students in a computer lab, science-related learning
improved. The researchers indicated that the graphing of science-
related information improved the student computer skills.  This
experience also helped increase the students' ability to make
judgements based on the graphed materials. One of the methods used
was the grouping of students into learning groups, a student-
centered approach as opposad to a teacher-centered learning
situation.

The use of data base is one of the fundamental concepts taught
in computer labs and literacy classes. Suppes and Fortune (1985)
indicate that teaching of this skill mig